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We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 


From: 


Complex Analysis in Number Theory — 22.11.1994 - Anatoly A. Karatsuba 


We have that: 


Dirichlet’s series define the main generating functions of the mul- 
tiplicative number theory. 
Definition 1. A Dirichlet’s series is an expression 
— a(n) 


f(s) = (1.1) 


nol 





where a(n) are complex numbers (coefficients of the Dirichlet’s series ) 
s=o+it,o and t are real numbers, 77 = —1. 


Example 1. Riemann’s zeta-function C(s). For Res > 1 the 

¢(s) function is defined by a Dirichlet series of the form 
— 1 

= —., tee 

(=D (1.2) 

Since for Res > oy > 1 the series in (1.2) converges absolutely 

and uniformly, it follows, according to Weierstrass’ theorem, that 

for Res > 1 the function C(s) is an analytic function. For Res > 1 


Euler’s identity (1.1) is valid for C(s). 


Example 12. For Res > 1 the Davenport-Heilbronn function 
f(s) (see [42, 209, 95]) is defined by the Dirichlet series 


Oo 


f(s) = oY, 


a 
n—1 n 


where r(1) = 1, r(2) = x, r(3) = —x, r(4) = -1, r(5) = 0, 


r(n-+ 5) = r(n), = VG? 


Theorem, Suppose that G(s) is an entire function of finite order, P(s) ts a polynomial, 
f(s) = G(s)P—'(s), and the series f(s) = °°, a(n)n~* is absolutely convergent for 
Res > 1. Further suppose that 


3) nr (5) sis) =r (155) gu, 


where the series g(1—s) = 3>™_, b(n)n—'** is absolutely convergent for Res < —a < 
0. Then 


f(s) =CMs), 
where C is a constant. 
Note that (3) 1s even weaker than (2). The question naturally arises: does a 


functional equation of the type (2) determine the location of the zeros of the corre- 

sponding function? It turns out that this is not the case. A simple counterexample 
is given by the following function f(s), which was introduced by Davenport and 
Heilbronn [3] in 1936: 


(4) f(s)= "Us, 0) +" 








Lis, rau 


where kK = (V10— 275 — 2)/(V5 — 1) and x; = x;(n) is the Dirichlet character 
modulo 5 with 


m(2)=i, P=-1,L(s,m)=S milan *, Res>0O. 


H=1 


For Res > 0 the function /(s) has the following representation as a Dirichlet series: 
ca 

(5) f(s) =Sor(n)n, 
H= | 


where r(n) = r(m) 1f nm = m (mod5), and r(l}) = 1, r(2) =k, r(3) = —k, 
r(4) = —1, r(5) =0. In addition, f(s) satisfies the functional equation 


6) sis)=a(l-s), ats) =(%) (244) 1). 
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(4) f(s) = Us, u)+ “us, x). 


where kK = (Vv 10— 2/5 — 2)/(W5 — 1) and y; = y;(n) is the Dirichlet character 
modulo 5 with 


wi(2) = 8, P=—-1, L(s,x1)= > x (n)n-s, Res > 0. 


n=l 


From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


We have: 


Let 
Vv 10 — 275-2 
V5 —1 
and y, be a character modulo 5 such that y;(2) = 2. 
The Davenport—Heilbronn function f(s) is defined by the equality 











The function f(s) satisfies the Riemann-type functional equation 


_ | _ wy—-s/2_ fs+t1\_. 
g(s)=g(l—s), where g(s) = (=) “r( £0) 





but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5 —-1) =k 


Input: 


V1i0-2V5 -2 
v5 -1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=« 


Alternate forms: 


ms 


ily 10-2V5 -2V5 + ,/5(10-2V5) -2 


a 


(1+ V5)[V10-2V5 -2) 


5 [2-95 + 26+ 95) 


Minimal polynomial: 


x 42x°-6x"-2x41 


Expanded forms: 


V¥1l0-2V5 2 


(5-1 V5-1 





1 Lf, 1 
; ¥l0-2V5 +7 5(10-2V5) +>(-1-V5) 


For ((((V(10-2V5) -2)((V5-1)))) = 8aG; G = 0.011303146014 
Indeed: 


((((V(10-2V5) -2) ((V5-1))))/(8) 
Input: 


¥ 10-2V5 -2 
¥5 -1 
Biv 


Result: 


yY10-2V5 -2 
8(v5 -1)x" 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 13920017808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


~24V¥10-2V5 
8(-1+V5)x 


is a transcendental number 


Alternate forms: 


¥10-2V5 -2V5 +,/5(10-2¥5) -2 


SIT 


14+V5 -,/2(5+¥V5}) 
- lox | 


-1-V5 +,/2(5+ V5) 


lon 


Expanded forms: 


1 V5 . V1i0-2V5 | aR) 


l6xn 167 297 997 


Vlo-2V5 | 1 


a(VS5-1)a 4(V5-1)z 
Series representations: 


r ] 
yo ° _ F ox 4a If _ y 4) i-—K 
(8m(v5 -1) 7 as o aes | 1 
mo alae va Tooele] 


(-1* (-3), (9-2V5y* 
V10-2V5 ~2 = a V9-2V5 Tig Eee 
(8m)(V5 -1) en[-4 We a zis 7 


| _ (-1y* (5), (10-2 V5 zo 29 - 
¥1lo-2V¥5 -2 ~4+¥Z0 Yk-0 » 
, a -k 
(amy(v5 —-1 (-1)* | 3), (3-70)" 2 
| or[aeve Sy 


OF (Mel (2 R and 


We note that: 


(((V(10-2V5) -2) K(V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
¥10-2V5 _9 2i(V¥V5 -1)t+¥5 -1 
sila | 2(5-¥5) - | 


fis the imaginary unit 


Exact result: 


[¥10-2V5 -2](2i(V5 -1)e+ V5 1) 


2(v5 - | Y26- V5) -2 


Plot: 









— 0.6 





- ; 
04-02" | O<2 O04 0.6 (t from =-0.7 to 0.7) 


— 0.9} — real part 
— imaginary part 


Alternate form assuming t>0: 
iV10-2V5 t 2it 
\f 2(5-¥5 ) 2 fri (s-v5) - 
-2V5) 10-2V5 


ah 2(5 25 -1)(215-v5) -2} 2 i lfoe 
es ee 1 | 


eaffore) oe afore 


Alternate forms: 





,f2(3-V¥5)t+v5 -1| 


1 
—(1+28f) 
a 
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1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 


(V10-2V5 ~2)(ai(V5 -1)t+ VB 


il 


a | 
v8 -1)[2{ J 2(5-V8) -a] 





Indefinite integral: 


[ Eft 
at= — 


| ~ 2" 2 
(v5 - nle[ J26- v5) -2] 


fe 10-2V5 -2)(2i(V5 -1)e+ 5-1) 2 


And again: 


(((V(10-2V5) -2) K(2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 


V1o-2V5 -2 2i(V5-1)t+V5-1 1 


= —+it 
ax 4 a 
| 2(5-¥5} - | 
pis the imaginary unit 
Exact result: 
[V 10-25 - 2} (2 (v5 - ljt+V¥5 -1) 
———— oo. 3 +it 


sf 215-5) -2}1 
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Alternate form assuming t and x are real: 





Alternate form: 


(V5 -1)(1+2i¢) 


l 
— +f 
4 x 2 


Alternate form assuming t and x are positive: 


9xn+1=V5 


Expanded forms: 





10-275 
2(5-V5) -21 
+t 


» |e 


Ph | 


Input: 


V5 


Psa! 
fh | 


Decimal approximation: 
0.6180339887498948482045868343656381177203091798057628621354486227 


0.6180339887.... =- 


Solution for the variable x: 


~9iv5 t+2it-V¥5 +1 


—-2=-41t 


x 


Implicit derivatives: 


ax(t)  2(-1+V5 -2x)x 
ot (-14+ V5) (-i+ 20) 





at(x) (-1+¥V5)(-i+20) 


OX 2(-14.V5 -2x)x 
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From: 


Course of Field Theory and Gravity - Prof. Augusto Sagnotti (SNS Pisa-Italy) 


We have that: 





Ath | ate A Abs * \e dO 


(m)> KY ws (gy? 


CYyi-Ry) 


-- AQ? a Aw) LK, SO) 
| 5 ue Sy pod Le (ets 
ya. _ a ut ) Wh P (1-24) 
= (yn pr 
D= 4-2€ 
oa i ynty C(a+e) 
(4n li 
A Le ma 
/ ggnte 


a om 
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a 2 
oa. 


~” ds 
= 2\2-D/2 


2\5-1 


= —A(u*)? (npr I es-/4 =T(1—D/2) 


D 
= A (y2y2-D/2 (m2 TG-0/2) 
2 





(41)? /2 
— A 27,2 \1-2e P(-14€) 
= 2 LL (m ) (4m) 2-€ 
Z 
Die atk 
Au 3214¢e 


From: 


1 





D 
= (m2)2~ 
—A(p?)? D/2 


amo f, ess??? =T(1—D/2) 


For D = 10: 


Mp2 )(2-10/2) (0.51142 )4(10/2-1)/(471)*(1 0/2) integrate((e“(-s) s(-10/2))) = 
gamma(-1+10/2) 


Input: 


2\10/2-1 | 
uf 922-2012 [0.511") -s -102 ,._ 10 
A(wr ae e's ds =T|-1+ 

(4 a)" | =A 


Lin) gives the Liouville function 


(x) is the gamma function 


Result: 


6.18168 x 107" e-§ (e* s* Bi(—s) + 5° — 57 +25 - 6) 


‘ " 
5" A( ue") 
15 


(6.18168x10“-10 e4(-1/2) (e4(1/2) (1/2)44 Ex(-1/2) + (1/2)43 - (1/2)42 4+ 2 (1/2) - 
6))/(C1/2)%4 A(u42)43) = 6 


Input interpretation: 


6.18168 « 10° eV? (Ve (*)* Bi(- 


E(x) is the exponential integral Ei 


A(M) gives the Liouville function 


Result: 


3.10909 x 107° 
—= —- .e eee : 3 = 
A(H") 


-(3.10909x10%-8)/x(y2)43 = 6 
Input interpretation: 


3.10909 10" 5., 
ee oe 


Result: 


3.10909x 10° y® 
, - 


6 


16 


Implicit plot: 


in 


in 


Alternate form: | 
x = -5.18182x10° y° 
Alternate form assuming x and y are real: 


4 _ 3:10909 x 10° y*® 
xX 


6 


Solutions: 


y = (—20.8185 — 12.0196) Vx , x #0 


y ~ (-20.8185+ 12.0196) Vx, x#0 


y = (-24.0392) Vx, x#0 
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y = (24.0392) Vx, x#0 


y = (20.8185 - 12.0196) Vx, x#0 


Integer solutions: 


x = =-29960 775 249 612356928 402675 194704113 154534 644 383 422 182 000871 


341103125 n° 


x = =-29960 775 249 812356928 402675 194704113 154534 644 383 422 182 000871 


941103125 n° 


Solutions for the variable y: 


y ~ (- 20.8185 + 12.0196 i) Vx 


y = (—20.8185 - 12.0196) Vx 


y = (20.8185 + 12.01961) Vx 


Implicit derivatives: 


ax(y) 116612 y" 
dy 3750679 459263 


dy(x) 3750679459263 
dx 116612 y° 
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é is the set of integers 


from 


_ 3.10909 x 10° 
Aue? y? 
And 
x = -5.18182x10” y® 
-(3.10909x104%-8)/(((-5.18182x 104-9 y*6 )(y*2)%3)) = 6 


Input interpretation: 


3.10909. 107° 
(-5.18182 x 10-? y®) (y2)° 


Result 
= oe 
y 12 


Alternate form assuming y Is positive: 
y=. 


Alternate form assuming y is real: 


— +0=6 
bi 


Real solutions: 
yr- l. 
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Complex solutions: 


y = -—0.866025 - 0.5: 


y = —0.866025 + 0.5: 


y = -0.5 - 0.866025: 


y = -0.5 + 0.866025: 


-(3.10909x10%-8)/(((-5.18182x10%-9 ))) 


Input interpretation: 


— 3.10009 « 107° 
—5.18182 = 107? 


Result: 
5.999996 140352231455357384085 128391 1830206375366184082040672968184 


Repeating decimal: 
5.999996140352231455357384085 128391 1830206375366184082040672968 184 


(period 55518) 


5.99999614035.... = 6 
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With D= II: 


Mp2 )(2-11/2) (0.51142 )4(11/2-1)/(471)°(1 1/2) integrate((e“(-s) s(-11/2))) = 
gamma(-1+11/2) 


Input: 
212-1 | | 
22-112 (0-511°) -s -11)/2 11 
Alu) ——— eo e § ds =T}-1+ — 
: (4 yl li2 2 
ACM) gives the Liouville function 
(x) is the garmma function 
Result: 


4.52618 x 10° e* (16 ¢8 7! r(;. s)- 1657 485° — 125" + 305-105) 


Dai fie 
57 z A( ue?) 


105 Var 
16 





where 


105 Var 
16 





is equal to 


(105 sqrt(z))/16 


Input: 


— (105 Vz) 
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Exact result: 
105 Vir 
16 
Decimal approximation: 


11.631728396567448929 144224 109426265262108918305803165528903113620 


IR ose 2 eee 


Property: 


105 Var 
16 





is a transcendental number 


Series representations: 





105 V4 105 = a 
= — Y¥-l4+n y(-1+x)" 
3 16 k=0 


a bs le 


| 








i : EE. = _| = 1 
105Va 105 —— + al ae) Gl 
= -—— =)]+7 > OO 
16 16 a] k! 
ae ky 1 _—— kt _=-k 
105Vr 105 SV (= 3) = 20) 2 
16 16 = k! 


For s =1/2 , we obtain: 


(4.52618x10%-12 e*(-1/2) (16 e(1/2)*(1/2)4(9/2) T(1/2, 1/2) - 16 (1/2)44 + 8 (1/2)3 
- 12 (1/2)02 + 30 *1/2 - 105))/((1/2)4(9/2) A(W2)(7/2)) = (105 sqrt(m))/16 
22 


Input interpretation: 


4.52618» 10 eV [16 [ve Ae r : 7 


(1149/2 7/2 
2)? (ue) af PAg2 
154 153 ‘ly 1 1, 
16(=] +8(-] -12(=] + 30 ~~ 105] = — (105 V1 | 
2 yf Za 2 : 16 
Dia, X) is the incomplete gamma function 


AIM) gives the Liouville function 


Result: 


5.73627%107 105Va 


ras bi 16 





-(5.73627x104-9)/((x(y42)4(7/2))) = (105 sqrt(z))/16 
Input interpretation: 


5.73627 107 1 
7 2y7/2 a 16 


(105 vx} 
xy” 


Result: 


5.73627%10° 105VaH 


a) 16 
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Implicit plot: 


tn 
—_ 


Alternate form assuming x and y are real: 


4.93157x 10°19 
—————— +1=0 
x |¥I’ 


Alternate form: 


x(y*)’* = -4.93157x 10 


Alternate form assuming x and y are positive: 


5.73627x%10° 105Va 
xy’ 7 16 
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[2] is the absolute value of 2 


Expanded forms: 


5.73627K10° Vy?  105Vr 


a a 16 





5.73627%10° 105Vax 
(y2)7? a 16 


Real solutions: 


00291915 + 0.0366049 i 


x <Q, . 
Vx 
0.0291915 + 0.0366049 : 
x <0, ST 


ix 


Solutions for the variable y: 


0.0421829 + 0.0203142 1 


vx 


fe las! 


0.0421829 = 0.0203142 1 


vx 


0.0291915 + 0.0366049 7 


Vz 


F Pha! 
“To” 
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Md 


Olas! 
! 


a 


a — 


ie 


== 


aa 


0.0104183 — 0.0456456: 


x 


0.0104183 + 0.0456456; 


oe 


0.0291915 — 0.0366049 : 


iy 


0.0291915 + 0.0366049 : 


es 


0.0421829 — 0.0203142 1 


os 


0.0421829 + 0.0203142 1 


if 


0.0291915 — 0.0366049 7 


0.0104183 + 0.0456456 i 


0.0104183 — 0.0456456: 


26 


Implicit derivatives: 


Ay(x) 6973 165 779 327 749755 476965 025rx y! | 
AX 5327832 064 — 55 785326234 621998043815 720 2007 x2 y!4 


agx(y) 5 327 832 064 8x 


dy 6973165 779327749755476965025rx yy 


From: 


5.73627%107 105Vax 
(y2)7? _ 16 


For x = -l and 


— O.0291915 + 0.0366049 i 


— 


Vx 


x <Q, 


-(5.73627x104%-9)/((-(((0.0291915 + 0.0366049 1)/(-1)4(1/7))42)4(7/2))) 


Input interpretation: 


~5.73627 «1077 


_ { ocastetssocsssoss )] - 


¥ =] 
fis the imaginary unit 
Result: 


- 11.6317... - 
0.0000902095... 1 


Polar coordinates: 
r= 11.6317 (radius), @ = -—3.14158 (ang 
11.6317 
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Polar forms: 


11.6317 (cos(-—3.14158) + @ sin(-—3.14158)) 


11.6317 Oe a 


For D=7: 


M2 \A(2-7/2) (0.51142 )A(7/2-1)/(4)(7/2) integrate((e“(-7) s4(-7/2))) = gamma(- 
1+7/2) 
Input: 


s 2\if2-l  . a7/9 
pera, SIE) ps 
MH) 7/2 

(4 ar)" 





s - 

— ds = r- 1+ - 

ef 2: 
AIM) gives the Liouville function 


I(x) is the gamma function 


Result: 


1.80663x10-° 3¥V7 





7 4 ae 
57? Alu") 4 


-(1.80663x104-9)/(0.54(5/2) A(uU2)(3/2)) = (3 sqrt(z))/4 
Input interpretation: 


1.80663» 1077 1. 
—_——__ = — (3¥z) 


os aicl = 4 


AIM) gives the Liouville function 
Result: 


1.02198x10°% 3vVn 


/ 93/2 
AC?) rt 
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From which: 
-(1.02198x104%-8)/((x(y42)4(3/2))) = (3 sqrt(z))/4 
Input interpretation: 


) ) | 
; ae a _1 (3 Va) 
x(yp 4 


Result: 


1.02198x10° 3Vn 





x (y? aie 4 


Implicit plot: 
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Alternate form assuming x and y are real: 


7.68787 x 1077 
eg 


xiye 


Alternate form: 


fy*\/4 — 7.68787 10°” 


= 


Alternate form assuming x and y are positive: 


1.02198x10° 37 
Sh i 4 


Expanded forms: 


"7 





1.02198x10° Vy" 3 
xy" < 


1.02198x10° 3vanx 





(y? a2 4 


Real solutions: 


0.000986822 — 0.00170923 : 


x<0, Ye 
vx 
0.000986622 — 0.00170923 i 
x<O, a 


Vx 


Solutions for the variable y: 


0.000986822 + 0.00170923 i 
Vx 


lag! 
To" 


30 


2) is the absolute value of = 


0.000986822 — 0.00170923 : 


oF 


ila! 
to! 


0.000986822 — 0.00170923 : 


0.000986822 + 0.00170923 : 


Implicit derivatives: 


dy(x) 107 995 562.704 076919589809 1x y" 
ax 20052484 — 431982250816 307678359 2367 x7 y® 


ax(y) 20052 484 4x 


dy 107995562 704076919589809mxy? ¥ 


From 


300 





We obtain: 


Input: 


Vz) 


1 
4 
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Exact result: 


3Vie 


4 





Decimal approximation: 
1.329340388179137020473625612505858887098 1620920917903461603558423 


1.32934038..... 


Property: 


an 
is a transcendental number 





Series representations: 











3Vc 3 = 2 
=o Vln )(-14+m)"| 2 
o = lk 
k=0 
: nf ky =k yf 1) 
3V0 3 ~—— & 1-1 t+)" (-5), 
— —| +7 pn el 
- - Sars kt 
| eriikiily,: k ok 
3Vn 3 an a ae (— oe (7 — Zo)” 2 | 
=—VzZg > —_ for (not (29 eR ard 
- - = k! 
From 
-8 
1.02198 10 1, , 
~- an  ") 
x(yry 4 
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— =0.000986822 — 0.00170923 i 


Vx 


x <0, 


-(1.02198x10%-8)/((x(((0.000986822 - 0.00170923 1)/x*(1/3))42)4(3/2))) 


x=0.5: 
Input interpretation: 


1.02198» 107° 
. \‘_— (-0,00170923) yy 


WX 


fis the imaginary unit 
Result: 
1.02198x 10° 


(. 1.94765x10-°+3.37341x10— i \ ; 


2/3 








Plots: 
y 
1.01 
0.5 | 
a ee t ‘ 
-0.5 U3 (x from =0.8 to 0.8) 
=—0.5 | 
1.0) — real part 
wenn — imaginary part 
y 
1.0 | 
0.5 


-f -4 -? 3 4 6 £(x from =5.8 to 5.8) 


1.0] — real part 
| — imaginary part 
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Alternate form: 


49 8 ,{ 1.94765 10° + 3.37341 x 10°°i 
(- 1.72912 10° — 1092.84 i) | - = P 


Alternate form assuming x>0: 


1.32933 + 4.20085 x 10°° j 


Alternate form assuming x Is positive: 


1.32933 + 4.20085 10°° i 





Expanded form: 
1.94765 x 107° + 3.37341x10°F 3 
(336.768 + 583.305 2) | ———@@—@—<@___$_____—__ Vx 
\ e 
Roots: 
Series expansion at x = 0: 
1.02198 x 10-* ‘ee 
= x9) 


f  1,94765~1043.37341~10- j 5/2 
a ae 


(generalized Puiseux series) 


Series expansion at x = 00: 


1.02198 x 1078 7116/3 
7 3/2 + ol(=] 


a 3s! 3 


(generalized Puiseux series) 


x 
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Derivative: 


d 1.02198 x 107° 


Ax | (- SHES TESA TE 
, v3 


4 gs .{ 1.94765x 107° + 3.37341x 10°: y* 
[3.25622 10" + 1.88002 10 ~ i} | - a. 
x 


Indefinite integral: 


Wx | 
1.02198 x 10° 
(- L2a7eSuI07 337341 1 | 


2/3 


1.02198» 107° 
aT a a ax = 
oS ———— a 
| | a 


Definite integral after subtraction of diverging parts: 


t 1.02198 x 107% 1.02198 x 1078 ; 

= eee_a”“seeeeeeFS FOO oe lees eee TEC = 
o | 1,.94765x107° 43.37341x107 ; \3/2 1,94765x107° 43,.37341x107 { \3/2 

(- {3 x (- wis x 





0 


-(1.02198x10%-8)/((0.5(((0.000986822 - 0.00170923 1)/0.54(1/3))42)4(3/2))) 


Input interpretation: 


1.02198. 10° 


0.5 ( 0,0009868224i Seon) | 
ee 
V0.5 = 


fis the imaginary unit 


Result: 
1.32933... + 


4.20085... x 107° ; 
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Polar coordinates: 
r= 1.32933 | @=3.16012x10° 
1.32933 


Polar forms: 


1.32933 (cos(3.16012 x 10°”) + é sin(3.16012x 10° 


3.16012«10 ; 


1.32933 2 
From: 
4 def 2\1—2e FE1+8) ge mt 
24 (m ) (An)2-€ Au 3214¢e 
Input: 
A te, MHleate Tt= 1 + £) 
—-—p * I : a 
2 (4m)°° 


Exact result: 


Ze=5 


—i a rai T(e = 1) ie 


Alternate form assuming m, ¢, A, and pu are real: 


Z2e=5 


=2°F PY uP Te = 1) [mp 
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}} 


P(x) is the gamma function 


2) is the absolute value of = 


Alternate form: 


Ze=5 


_9 sil ailaia 


a * A(e- 21407 (m 


i 
m=O, ees 


Re(fe)>O0, p=O 
eg¢gf#, umFtO, A=O 


mto, gw#O0, Refe)> 1, A=O0 


Series expansion at m = ©o: 


2e=5 


a Me - 1) mm 


Derivative: 


§( Apee(m?)?" T(-1 +2) 


am 2(4a)>* 


fl! is the factorial function 


Re(z) is the real part of 2 


2 is the set of integers 


= (4 “a (2e-l]Am eh l{-1+2e) (m?)-2* 
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Indefinite integral: 


| l we? a). = r(-1+6e) 


7 am = 
2(4x)* 
22-5 21mg re (m2y2 
a ee: es eee. er eee Ci ‘ane 
4e-3 
Limit: 


lim —20°*7 (m*)'7* 7 Ay T(-1 46) =0 for (A, w*) ER Ac > : 
Moo 


€) Aé@oa.... is the logical AND function 


I. is the set of real numbers 


Alternative representations: 


(u* ae) ri-1+ e)) (=$Ll)aA AG(e) yee (oe 


2(4.n)* 2G(-1+8) (4m 
i om) r(- 1+ £)| {- 1) i A oe logG(-l+e)+logGie) wee ee 
2(4 my2-* 7 a(4 nye-* 


240° 2(4n)7* 
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From: 


A te 7 Dleve r(-1+e) 
2 _ (4a 


For: 
x = -5.18182x10° y° 


d= -5.18182 * 10-9 p=-l 


0).00000000518182/2 *((-1)4(2*1/24)) (0.51142 )A(1-2*1/24) T(-141/24)/(410)4(2- 
1/24) 


Input interpretation: 


| 7 
_9 ; = = 
3.1B1B2x 105 | aia], 21-2 1/24 r| ne ~4 
= (=1) [O.511 ) ee 
2 : | (4m) 
(x) is the garmma function 
Result: 
— 1.25914... x 107!" - 
3.37384...x 10°" 5 
Polar coordinates: 
r= 1.30355 107° (radius), @ = -2.87979 


1.30355*10°° 


Polar forms: 
1.30355 x 10°*” (cos(— 2.87979) + i sin(-2.87979)) 
1.30355x 1017 @ @8/77" 
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Alternative representations: 


(4a)7-4"* 2 
2.59091 x 10°? a =| (—1)24 (0.5112)!-2/4 


G(-1+ 2) (4m)?"4 


(4n)7 V4 9 
2.59091 x 107? {- 1)2"4 oe logG(-141/24)+logG( 1/24) (0.5117)! 


(4 nye et 


24 
(4 2-24 9 
2.59091 x 10°? (- 2+ + 1 (-1)24 (0.5117)-94 


(es ia r(- 1 + +) 5.18182 x 10-7 (—1)74 


(4 my2-1/24 


Series representations: 


((0.5117)'-74 r(-1+ 4 }}5.18182x 10°? (-1)?4 
(4a) 2 - 
| (-22\F ry 
(5.04991 x 107! + 1.35312 107! i) ye, 4 — 


ii24 
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((0.5117)!-7/4 r(- 1+ ml 5.18182 x 107? (-1)7"* 


ox 
(4a)7-V4 2 
(2.0401 x 107"! -— 4.92523 x 10-7"! i)e™*4 Van 
7 A724 7 





754 (20401x 10°" = 4.92523x 10 ie Van 
47 | 


23)-k »_4\j 9-j+2k 
Se (=o) Il tga 


ey —_Gagro for False for ns-1+3, 


((0.5112)!-24 r(-1 + 1))5.18182x 10-9 (-1)24 
ied a; Ag a 
(4) 4 2 
23 6, kK ih 
-55-20) r'"\ zo) 
(4.8395 x 107"! + 1.29674 x 10°!) i) ye, (cagrro) Teo 


itl24 


(4 ny? V4 2 
4.8395x 1071! + 1.290674 1071! 5 


osl24 ax a4 k k (=1)) ao J** sin( 5 w(—j+k+2 29) Plz) 
ge eae | iy aS 
Da-0| 2440 j=0 ji(-j+kyt 


Integral representations: 





(fay 2 
-11 MC -l1 ; 2a i 
(4.8395 x 1071? + 1.29674 x 1071? i) ese{ - 3") cme , 
ee ___—_——-> nh oxoxKX“v—~V¥xvVwOD@OTwOoonSS ri i 
qiti24 0 ¢47/24 
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((0.5117)'-2 r(-1 + = }) 5.18182 10-9 (- 174 
(4a) 2 
(9.679 x 107"! + 2.59348 10-1! i) i 


Wet het 17074 dt 
i 


[(0.5117)-*4 r[-1 + + )) 5.18182 10°? (-1)74 
BE 
(4.0) 2 


at 


=f n c-n* 
4.8395 x 107! + 1.29674 x 107) i i — 2dk-0 
Ati24 0 47/24 


csc(x) is the cosecant function 


fis the imaginary unit 


From 


m2 


32174¢E 





Aye 


-5.18182 * 104-9 * (-1)4(2* 1/24) * (0.51142)/(32Pi*2* 1/24) 
(((-O.000000005 18182* (-1)4(2*1/24)))) * (0.51142)/(32P142* 1/24) 
Input interpretation: 


2 
21/24) 0.511 


‘ _9 
5.18182 10°" (-1) 
\ 39 7° - 


Result: 
~ 9.93183... x 107)! - 


9.66123... x 107)! j 
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Polar coordinates: 
r= 1.02822 107° (radius), @ = -2.87979 (angle) 


1.02822*10°'° 


Polar forms: 


1.02822 x 107°" (cos(=— 2.87979) + §sin(—2.87979)) 


1.02822 x 10719 92877778 


Alternative representations: 


0.511° (-5.18182« 10-7) (-1)""* 5.18182 x 10°? (--1)7"4 0.511? 


3207 


32 (180°) 
24 24 


0.511* (—5.18182x 10°) (-1)"** 5.18182 x 107? (-1)24 0.5117 


39 x2 192 £(2) 
34 24 


0.511° (-5.18182x 10-7) (-1)""* 5.18182 x 10°? (--1)7"4 0.511? 


32n° = (-ilog(-))) 
24 24 ‘a 


Series representations: 


0.511° (—5.18182 x 10-7) (- 1)" 


6.12645 x 107)! + 1.64158 107)! 5 


Ia > c-1£ ) 
q4 k=0 142k 
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0.5117 (-5.18182 x 10-7) (-)7™ 


32 r= 


z -s+oe, A] 


9.45058 x 107." + 6.56631 1072! i 


0.5117 (—5.18182 x 10°?) (-1)7"4 


320" 


Pr ps a (-6450k) 
k=0 3k 


(i) 


9.80233 x 10719 + 2.62653 107/° ; 


Integral representations: 


0.511° (-5.18182« 10-7) (-1)""* —_2.45058x 107! + 6.56631 x 107)" 


3 = “. a 
32a" fs dt] 
24 0 L4t 





0.5117 (—5.18182x10°°)(-1)7**) 612645 107!) + 1.64158x 1071! F 


2 ~ 2 
ae [vi-t a | 


0.511°(—5.18182x10-")(-1)""* ——_2.45058x 10°! + 6.56631 x 107) i 


320° roo SiM(t) 9, \2 
aa. ah ; dt) 


From which: 


34/((((((In((((-0.00000000518182* (-1)4(2*1/24)))) * 
(0.51142)/(32Pi*2* 1/24))))))-+e)) 
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Input interpretation: 
34 


| F T12 
log] (—5.18182 x 107? (—1)°" 1/24) ~ Set 4 
gl ( (-1) ee fs 


log(x) is the natural logarithm 


Result: 
— 1.64341... + 
0.233370... 5 


Polar coordinates: 
r= 1.6599 (radius), @= 3.00053 (angle) 


1.6599 result that is very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gso5/G1o1/5) = 1164.2696 ice. 1.65578... 


Indeed, from: 


, 1/4 


Geos = P-VAQUe =(V5 +.2)1/2 (4) (Vi01 + 10)*/4 


. 1/6 


x (cas0v5 + 295/101) + 





169440 + 75401505 


Thus, it remains to show that 








, | | | 113+ 5/505 105+ 5505 
(13075+29¥ 101)+1/ 169440 + 75407505 a > | 
which is straightforward. El 





3 
( aN ess) = 165578... 
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Polar forms: 


1.6599 (cos(3.00053) + ¢ sin(3.00053)) 


ino. 


Alternative representations: 


34 34 


320 320 


S114 (-5.’ In-? 2/24 
0.5117 (-5.18182«10° }(-1" 5.18182x10°9 (12/24 9511? 
e 
24 34 


34 34 


320 320 


eee Se eee Ree Oe: Ne . 
0.511 (-5.18182x107* \(-1)"' 5.18182«10~° (-1)7/44 0.511" 
og | e e+log(a) log, - 
a4 24 


34 34 


qa | 10° Iw? quale 
0.511* (-5,18182%10 7 |(-1)*' 5.18182x10~" (-1)7/24 0.5114 
320 323 7 
a4 24 


Series representations: 


34 


320° 


0.5112 (-5.18182x107° |{-1)?/"4 
a a 
24 


| 9.80233 x 10°19 + 2.62653 x 1071" 5 
34 / e + log| =—1 = — A 


k 9,80233x1071"% 49 69653x10718 5 \-k 
o (-1¢(-1- re Ce,:_,_o 
x i 
k=1 K 
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34 


+ £ 
320° 


0.5117 (-5.18182x107° }(-1)7'74 
log) ——— 
a4 


9,80233x10—1949.62653x107!9 ; 
arg|- ee x) 


34 /le+2in x + log(x) - 
25 
Jk if 9.80233x107!9 49,.62653x107!9 5 Kk 
«© (=1) (- : - x] x — 
k=1 K 
a4 
——— 
log] ——-——__3—_ |#e 
320 
= 10 10 
arg - 9.80233x10 BIS i z0| : 
34 / © + 10239) + |) es iog{ —] + togz0)] - 
AN rat 


) 35010718 ep Le k _ 
oo (=-1) (— 2:80285x10"— +2.62659%10" - 20) zok 


x 
k=l k 
Integral representations: 
3-4 34 
0.5117 (-5.18182x10-*)¢-1)7/4 7 _ 9.80233x10710 42.62653x10719 
Usk [a teLGe * (- 2 
log 29 72 + € ee i} - lat 
24 f 
34 
0.5117 (-5.18182x107? \(-1)7/44 
log) ———_,2 te 
32 0 
24 | 
68 in 
Or [ 
-10 .5 -5 -10 . , 
oe pe eg * res)? r(les) 
footy 


Zemin+ ['. ds 
=I +} r(l=s) 
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From: 


2 
21/94) O.511 


3202 4 
24 


r 


(-5.18182x 10” (-1) 


we obtain: 


((((((-0.000000005 18182* (-1)*(2*1/24)))) * 3/2*(0.51142)))) / ((((1.02822x10*-10 
y*2))) 


Input interpretation: 


(—5.18182x 10-7 (- 7°74) x= «0.5117 


1.02822 10719 «2 


Result: 
= 9.53330... — 
9.55444 |. i 


Polar coordinates: 


r= 9.8696 , #@= =2.8/979 
9.8696 = 1° 
And: 


1/6((((((-0.000000005 18182* (-1)4(2*1/24)))) * 3/2*(0.51142)))) / ((((1.02822x10*- 
10 )*2))) 


Input interpretation: 


1 (=—5.18182x 10-7 (-1)°*""**) ; 0.511° 


6 1.02822 10° 3 


Result: 
— 1.58888... - 
0.425740... i 
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Polar coordinates: 
r= 1.64493 , @= -2.87979 


12 
1.64493 = (2) =" 


Furthermore: 


sqrt[((((((-0.00000000518182* (-1)4(2*1/24)))) * 3/2*(0.51142)))) / 
((((1.02822x104-10 )*2)))] 


Input interpretation: 


ee 
| (—5.18182x 10-7 (-1)?°"4) x = x 0.5117 


4! 
\ 1.02822. 107!» 2 


Result: 
0.410060... — 
3.11471... i 


Polar coordinates: 
r= 3.14159 , #= =1,.4399 
3.14159 = 


From: 


9 
21/24) 0.511 


r = 
-5.16182x 10° (-1 
| (—1) cits 1 

24 


(((-0.00000000518182* (-1)*(2*1/24)))) * (0.51142)/(32Pi*2* 1/24) 
For ((((V(10-2V5) -2)V((V5-1)))) = 8aG;  G = 0.011303146014 
[2Pi((((V(10-2V5) -2)((V5-1))))/(0.01 1303146014) 
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we obtain: 


0.932394 (((-0.00000000518182*(-1)(2*1/24))))*(0.51142)/(([4Pi((((V(10-25) - 
2) (V5-1)))(2* 1.65578))1/(0.01 1303 146014))*2* 1/24) 


Input interpretation: 


oe 
| | 0.511 
—— | _9 2 22 Li 
0.932394 (—5.18182x 10° (-1) . = sae 
dn ¥ 1—2y5 -2 
v5 —] 1 
0,011303146014 24 
Result: 
— 9.86269... x 107)! - 
9.64270... x 10°) ; 
Polar coordinates: 
r= 1.02106x 10°." _ @= 2.87979 


1.02106*10°'° 


Polar forms: 


1.02106 x 107!” (cos(— 2.87979) + i sin(—2.87979)) 


1.02106 x 10°" @ *°7"7"" 
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Series representations: 


(0.932394 0.511) (—5.18182 x 10-7) (- 1)" 


— We Léooye 2 
¥ 10-275 -2 
Aor a —= 
a | v5 -] | 

24 0.0113031460140000 


3.33538 x 107)? + 6.25763 x 10714 5 


1 6.62312 
-24.¥9-2V5 S's, 2 {- av5\* 
ae 
“14 Seat" 
= k 


(0.932394 « 0.5117) (—5.18182 x 10-7) (-1)7"4 
i — P< L6S578 42 
an| te 2] 
1 v¥S5-l | 
24 0.01130351460140000 


3.33538 x 107)? + 6.25763 x 107/47 ; 
2 VB} * 6.62312 


[aoa De, ——— 
“wa ys! (a Cah 


(0.932394 » 0.5117) (—5.18182x 10-7) (-1)7"*" 


oo — We L6S578 2 
¥ 10-275 -2 
1 | ¥ 5 -] | 

24 0.0113035.1460140000 


2.33538 x 107)" + 6.25763 x 107!4 | 


1 a Kk 6.623912 
, ak (-3}, (10-2 V5 -a0F 2 
=<2+¥ Zp Pad kl 
" | K (2), 6-20 25" 
{-] (5—zy 
for (not (Zp €R and -co< Z9 S$ O)) 
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From which: 


34/((In+(0.932394 (((-0.00000000518182*(- 
1)4(2*1/24))))*(0.51142)/(([4Pi((((VW(10-2V5) -2) K(V5- 
1)))4(2*1.65578))]/(0.011303146014))*2* 1/24) )+sqrt(2Pi))) 


Input interpretation: 


34 /'|log| +| 0.932394 (—5.18182x 10° (- 1)" 4) 
i : 1 


0.511° 

| 4z| v10-2 V5 -2 
v¥5-] | 
0.011303146014 24 


) 1.65578 2 


log(x) is the natural logarithm 


Result: 
= 1.62656... + 
0.228514... i 


Polar coordinates: 
r= 1.64254 , €= 3.00202 


i 


2 
1.64254 = C(2) = = = 1.644934... 
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Polar forms: 


1.64254 (cos(3.00202) + i sin(3.00202)) 
1.64254 es: 


Alternative representations: 


34 


log] + 
S p | = 2©].65578 
1-275 -—2 
| 6 V5 2 
24 0.0113031460140000 


+YWAn 


47 





34 


DP q\2f24 yp c9 42 
4.631ox10* (-D"'*"* 0.511 } 
g |- : Van 


i — jo.31156 
+n [= 10-295 | 
] 


| -14¥5 
24 0.0113031460140000 


53 


34 


log] + 


47 


24 


log(a) log, |- 


47 


24 








¥5 -1 
0.0113031460140000 


i — 201655768 
10-2 y5 2] 


34 


| 9 2/24 2 
, . a . Z 
4.6315x10°* (-1) 0.511 + VOnr 


4 


i — jo 31156 
—24+¥Y¥ 10-2 y5 | 


-14¥5. | 
24 0.0113031460140000 





34 


| 2 —9 2/24 
(0.932394 -0.511* }(-5.18182x10~" }(-1)* 
log] + Ma ee aa ae V2 


| — 20165576 
10-2 v5 2] 


V5 -1 
0.0113031460140000 


34 


—49 2i24 2 
| : — : . 


i — yo.31156 
‘ —2+¥Y 10-25 


-14¥5 





0.0113031460140000 
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Series representations: 


34 


po f= 2 1.65578 Pe ae 

¥W1lO-2y5 -2 

4 | ———————_— 

il > 
a4 O.0113031460140000 





=13 , -14 . 
2.33538 x 107°" + 6.25763 % 107°": 
34 / log) -—1- (sale fOr +WV—-l+2n 
_ mm" = 


=1475 


-k 


(-1)* |-1- 2.33538x107!* 46.25763x107!* i 


E. = 10-25 —_ 
3 —] aS 
_— ; 


k=1 


aS ble 


Yicrs2n"| 
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log] + 


34 


(0.932394..0.5117)(-5.18182x10~? \¢-1)7"24 
(0.932394.-0.511* }(-5.18182x107* }(-1)"!** 5 


| — 2© L655 78 
10-25 | 


V5-1 
24 0.0113031460140000 


4m 





| 2.33538 x 107/74 6.25763 x 107!4 ; 
34 / log) = — 


(acon fo 


-14+¥5 


co (-1* (-142n)*(--), 


1 
k=0 KI 


ak P x a er __j 
(—1)k | —1 — 233538 107'7 46,.25763x107!" 
f — 6.62312 
i“ 10-2 ¥ 5 | 
ta | — 
Ss —-1+¥5 
k=1 : 


56 


34 





a fy fF | 713 1.65578 ¥ zm 
as oie ll | 
I W5-l 
24 0.0113031460140000 
24 / _ 2.33538x 10° + 6.25763 x 107i 





+ 
i ee CY 
| -2¥5 5 |2 |(9-2¥5 \* 
| 


] 
“uva Yeo |? | 


E 


aS bo pe 


| 


V-1+2n Ycrs2e4| 
k=0 


Integral representations: 


34 








(0.932394.0.5117}(-5.18182x107° |(-1)2/24 ae 
ae yoa VE 2)?" 185578 
10-2¥5 -2 
io 2S eae Se 
a ¥5-1 | 
34 0.0113031460140000 
34 
_2.33538x107!4 46.25763x10714 5 
— 6.62312 
“2 -24y 10-245 | 
‘i 14+) 5 | 
Ao | A dt+V an 
: 
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34 


ea —f 5 ae. 
— (0.932394 0.511" |f-5. 181 62x10 7% |(-1)" _ 
log] + I Fro a Eg 2° 1.85578 vom 
sn/ Se 

L ¥S5 -] 

24 0.0113031460140000 








68 ba | 


_ 2.33538x107!4 46.25763x107!4 5 
(= 6.62312 
(2 | -2+¥ 10-25 } 
i oo} -1+¥ 5 
<I oo+} r(l=s) 
| 


r(-s)* rél+si}-1 


as+t+Arinyvan 


From: 


Field Theory: A Modern Primer - By Pierre Ramond - Copyright Year 1997 


We have that: 


Let us now speculate on the possible behaviors of 4 as a function of jy, outside 
of perturbation theory. First of all we note that if G(X) is given by (4.6.15) even 
for large A, then it will blow up at a scale 

ae — 
BL ft # p 3 a 7 





(4.6.17) 
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by a change in 4 to as to leave (4.6.10) invariant. Let us now evaluate Bi 
perturbation theory. Using (4.5.43) we find 


OX 3, 3 
at = Tent + Od") . (4.6.15) 
Neglecting the terms of O(A°), we can easily integrate (4.6.15), obtaining 
1 
A= 
As=— Sh iné , (4.6.16) 


where A, is the value of at some scale py. 

It is clear from (4.6.15) that \ increases with p. Thus, is we start with a small 
As (<< 1) at a given scale jx,, the effective coupling constant will increase with 
u. In so doing, we will have to deal with larger and larger \ and will therefore 
leave the domain of validity of perturbation theory: \ << 1, or more exactly 
Tet As In 4 << 1. Thus at shorter distances, we have to add more and more 


contributions to the right hand side of (4.6.15). 


1 


en 
L — pgpzAe In F- 


167? 
P= Ps EXp BAe ? 


For A=-1 


((- 1/1 +(3/CL6Pi%2))))) * In[(((exp((L6Pi%2)/(-3))))) 


Input: 


log(exp/—= (162°) 


1 
| 3 
1+-— 
l6x* 


log(x) is the natural logarithm 
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Exact result: 





Decimal approximation: 
51.656533676340661408292225711916826553016585287120035199000849591 


51.656533... 


Property: 


is a transcendental number 





Alternate forms: 


95607 
9+ 487° 


2567" 
3(3+ 167°) 


lon 3 
— 
3 34167" 





—1+ 


Alternative representations: 


log(exp(- aad | (-1) log, {exp{- ex") 
Se ee oe 
lén* 16x 





1 + 
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log(ex p(- sea } (= 1) Backs log. [ex p(- 78 6x° || 


1+ —— ic 
lén* l6x* 


Series representations: 


log(exp|- ma | (-1) - 32 Yen =) 


| 3 _ 3 
14 —. 14 
lox” lox” 





eaer(MF)Ji-p 4B GE 


— : 
1 + l+-Z 
lén* lén* 


log(exp(-** 16x") (- DH 2048 0° yy “0 gon ear 


1+ 7 + 48 12 
162 : 


Integral representations: 
log(exp(-* 16x") ( 7 4096 ( ‘co 1 ae) 


ey 5(364( 





z at) 





ue = ~ 3(3-+64( fos at)?) 


61 





14 
ty "1 __1__ ! 








We have also: 
51.6565 1/ (((( integral_0%0o 1/(1 + t42) dt)*4) 1/(3 3 + 64 (integral _0%0o I/(1 + t*2) 
dt)*2)))) 


Input interpretation: 





51.6565 , : 
1+ 
Result: 
4096. 
4096 


Computation result: 


. —_ 4096. 


(G° 5 a 


3(3+64(f~ ae at) 








With regard 4096, we observe that: 


From: 


Modular equations and approximations to 2 — Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 
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We have that: 


gon = 1/ (14+ V2). 


Hence 
64924 = e"V™ _ 944 976e-7V™ _..., 
649524 = 4096e—7¥22 4... 
so that 


64(993 + gy") =e"? — 24 4 4372e TY +... = 64{(1 + V2) + (1 — V2)"}. 


Hence 
e™V22 _ 9598951.9082._... 


From: 


eV? _ 944 43720 7V™ 4... = 64{(1 + V2) 4 (1 — V2)". 
we obtain: 


e\(Pi*sqrt22)-24+(4096+276)*e(-Pi*sqrt22) < 64[(1+sqrt2)*12+(1-sqrt2)12] 


Input: _ 
e\™ _ 94 + (40964 276)e"'* =< 64((14+ V2)" +(1-V2)") 


Result: 
True 


Difference: 
—1,25729x 10° 


(((e4(Pi*sqrt22)-24+(4096+276)*e(-Pi*sqrt22)))) / [A +sqrt2)412+(1-sqrt2)412] 


Input: 


e"*™ _ 94 4 (4096 + 276) e "Y= 


(1+ V¥2)'*+(1-V2)" 
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Exact result: 


—24 + 49726 @ = 4e'" 


1 -V2)24(1+V2)2 


Decimal approximation: 
63.9999999999996099348853761482793 13056461 182496638448289956033565 


63.9999999....~ 64 


Property: 


-24 4437267" @ 74% 2 


(1- V2)" +(1+V¥2)" 


is a transcendental number 


Alternate form: 


<24:4 49726 °°" 42"? 
39 202 


Expanded forms: 


24 ae aa 


“(1-V2)24(1+V2)2 (1-V2)24(1+V2)2 (1-V¥2)24(1+ V2) 


120-2186 e Y2 7 even 
7 Pi tact | 
19601 19601 39 202 
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Series representations: 


nwo _ 24 + (4096 + 276) e 7 22 _ 
(1+V2)%+(1-v2)" 
2 0 (= 1) (2 - xy x* (- 1), 
e+ /|[s-exf-e| SEP) ve HAE Th) 


£ 


k=0 
o (—1)* (2 = x)* x7 ‘(- “y'l 
$$ $$  __ + 


pete ~ |e 
. arg(22 — x — : st ie ah 
pean fret 


c 72 ef - exp(i Hy 


(2-x oo (—1)' ie oslo eae 
[: ex 2822) een 
k=0 : , 
(2-x o (= 1)" (2- xy x* (= 4), )? 
9 eyfix| MEB=O) yg HMAC), 
| , an a k! 
arg(22 —x o (= 1) (22 - x x* (- 3) 
cufren (|S = 2 / 
7 | k=0 , 
2-X) © (-1 (2-x)¥ x*(- 1) 12 
1 expfix | MEP |) ye yy 2 n 
(2-x o (= 1)" (2- x) x* (= 4), )? 
1 + exp(ix | =2—— |) var) ———_——2* 
* | 2a k=0 k! 
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e 


nv22 


_ 24 + (4096 + 276) e 7 ¥ 22 


© (-1)* (- ae (22 — a9) 5° 
es - Y 2p —— 
k=0 A 


Fe ae lA (22 - zo)" a 
Se See | 


c 72-24 aif V2zo » 


k! 
k=0 
o (-1}* (- | (22 — zo)* Zz" | 
afar Zo » — / 
| k=0 a 


« (-1)* (- >), (2-20) 29° 
bee ie alia 


al 


.A=0 


er: 


(- 1)" (- 3), (2- zo)* zo" 
eal Es | 


+ ap) - 


2 (-1) aa (2 — Z9)* a 7 


wymt[yO eee ; 


k=0 
© (-1)* (—*), (2- 29) 25° 
ovnt|y oes + 
cx (—1; (-*) (2—3,)" = k 8 
8 
¥ 20 » r 
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£ 


™V22 _ 94 4 (4096 + 276) 7" 


yey 2) H(t=N2)" 
1 (l/2 Larg(2-fg (2 7)] F on | 
= 24 / 1-(—] Pa la fq ii(2ri)) 
£0 
) a ee le 
k=0 


| 1 41/2 Larg(2-z9)/(2 73] 1/2 (1+[arg( 2-29 (20) )) 
1+) — £0 


x (1k (2), (2 20) 258) 


SS 
k=0 oa 
1 V2 arg(22-zo 2a) poe.) arey22—2, (2.05) 
4372 exp -»(—] ici 
20) 


co (= 1)" (- +), (22 - zoy* 26" 


a | 


k=0 


; ( l \ larg(2—Zg (27) gif (1+larg 2-20 (21) 
= 0 


; 
k! 
k=0 


1 V2 Largt2-tg M20) 19 ¢14[are(2—2g M20) 
1+] — a0) 


co (= 1) (= 3), (2= 29) 29%)? 


a 


k=0 


l y" [arg(22—zy (27) p24 rp( 22-29 )/(27)]) 
— “() 


ce 
i / 
( l aes 1/2(14arg(2-z9 (273) 
1-|— a) 
= (IF (~ 3), 2-20) 20° \ 
» ee Se ei 
kK! 
co (- 1)" (- 3), (2- 20) 29°)? 
— he, 
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and: 


2*((((((e*(Pi*sqrt22)-24+(40964+276)*e*(-Pi*sqrt22)))) / [(1+sqrt2)*12+(1- 
sqrt2)*12])))*2 


Input: 


—a/ 7 eal) ye 
oe" _ 94 + (4096 + 276) e 7*~ 


(1+ ¥2)"4(1-V2)" 


2 


Exact result: 


2(-24 + 4372¢-V 7 * + V2 x) 
(1-2)? +(1+¥2)*)° 


Decimal approximation: 


68191.9999999999001433306562942638057297470998821132198601585165223 


8191.99999.....~ 8192 


The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is 


negative and independent of the gauge group. 


The vacuum energy and dilaton tadpole to lowest non-trivial order for the open 


bosonic string. While the vacuum energy is non-zero and independent of the gauge 


group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2'”) ice. 
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R. 


Douglas and Benjamin Grinstein - September 2,1986) 


Property: 


2(-24 + 4372 aT ed B 


: io a — is a transcendental number 
((1-V2)°+(1+ V2} ] 
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Alternate form: 


| P33 x | 2 
(—24 + 4372e-¥ 2 * 4 V2? *) 
768 398 402 


Expanded forms: 


18640 
(1-2)? (1+ v2)" ((a- V2)? +(1+V2)"P 
96 ¢* = ir D p@ V22 4 


$$ = | —__ ,, —__ 
384199 201 384199201 384199201 384199201 768398402 
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Series representations: 


ay | aye 
2[— — 24 + (4096 + 276) e"¥? | 


(14+¥2)%4(1- V2)" 
2|- 24+ sraexf renin] Vs 


eo (-1)* (22 - a *(-*) 
Sa = ee + EXD exp 
k=0 | 
( k 1 2 
22 - oo (- 1)" (22 - x)" x™ (- 5) 
apes aye faa / 
k=0 Pf 
1 = exp(ix | MEP |) ye Sp a + 
tl 20 ar k! | 
7 3 ‘ 2 
1 + exp(in| -B—— | vx} ———_—_* - 
| 2m ar k! | 
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[— _ 24 + (4096 + 276) e 7 ¥ 22 | 7 
(i472) 401-92)" 


co (-1)* (--), (22-29) = 


1 
esf-20V% 2. = 7 


k=0 
© (—1)* (= 5), (22 - 20) zo" 


Han — 24 af V 2 » — + 
k=0 2 


exfan ¥ 20 >. 2 = / 
k=0 


oo (— 1" (— 1), (2- zo)* zo P 
2 aK 
als Zo » a 7 + 
oo (—-1) (-+) (2 — Zp)" hl Aye 
r—4 27k 
“0 » kt 


.k=0 
EE + 
k=0 


1s scovn'|5) T 


x (—1)* (- 5), (2- zo)* zo" 
seve Borne aT, 


.c=0 


60 a's kt 


k=0 


a (oy CDE (= 2), = zor zak PY 
02, k! 


k=0 


ror (mot (Zp €R and -o< 2 o = Q)) 
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e V22 _ 24 + (4096 + 276) e * y 

“| aaval2e(1-val | 
(1+ V¥2)°+(1-V2) 

4 \" Largl22—s9 2m) 


E 2s + 43/2 on | — 
ih 


: ' 
a kK! 


4] 2 Larg( 22-29 (2 0)] ‘1/2(1+arg(22-z9 (2m) 
exp| a | — £0 


oe —_ E j = 1 r = 3 k -k 
1/2 (1+[arg(22—2p (2 7))) (1) | a (22 Z0) “0 
rit) i 


iy 
om (—1;" (- =A (22 = za)" Zo" I) i 
\. ———_— / 
| = k! ) } 
| l ee 1/2(14arg(2-z9 (20) )) 
1—|— 20 
Zi) . 
oo (= 1y*( “ahs (2=- Zo)" Zo" a 
| k=0 
| ( 1 \ M2 argl2-fo M20) 109 (14 farg(2—z9)/(203)) 
1+] — a) 
Bip 
os (-1)* (- ah (A — Zo és Zp" ) 
= k! 


From the previous expression, we obtain: 


27*sqrt(((51.6565 1/ (((( integral 0%0o I/(1 + t*2) dt)*4) 1/3 (3 + 64 (integral 0%oo 
1/(1 + t42) dt)*2)))))))+1 


Input interpretation: 





27 | 51.6565 x ———————_ +1 


(I lar* | 3(3+64/ [ 5 ay | 








Result: 
1729. 


1729 
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This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


Computation result: 


+1 = 1729. 





[27*sqrt(((51.6565 1/ (((( integral _O%oo 1/(1 + t*2) dt)*4) 1/3 (3 + 64 (integral 0“%oo 
1/(1 + t42) dt)*2)))))))+1]41/15 


Input interpretation: 





Result: 
1.64382 


Z 
1.64382 = C(2) = - = 1.644934... 


Computation result: 








51.6565 
(opener at)" 
1 ] +t i 
3(3+64/ 5° a at} | 


t 


+1 = 1.64382 
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For ((((V(10-2V5) -2)((V5-1)))) = 8aG; G=0.011303146014 
[2Pi((((V(10-2V5) -2) K(V5-1))))/(0.01 1303 146014) 


We obtain: 


-1/2((((A/A+(B([0.9323942*Pi(1/(((V(10-2V5) -2) K(V5- 
1))))/(0.011303146014)))))) * In[(((exp(([0.932394*2Pi(1/(((W(10-2V5) -2)K(V5- 
1))))/(0.011303146014))/(-3)))))]))) 


Input interpretation: 





0.932394 7 aiey 


V 10-275 -2 
1 l l V5 -] 
=-- log] exp| — — 
2/14 3 3 0.011303146014 


0.9323942 mr : 


¥1lo-2v5 -2 
v5 —] 
0.011303146014 








a(X) is the number of primes less than or equal to x 


log(x) is the natural logarithm 


Result: 
54.0110445382232311837245794102135268379761841704619825 12888542976 


54.01104453.... 
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Alternative representations: 


_ 
0.932394.27 0.621596 x 
WIO-2y5 -2 V10-275. 5 2 —2+¥ 10-29 5 v5 aoe 
es Oe ee) ee ! es ce Cee 
log] exp (=1) log | exp} — 
0.0113031460140000 (-3) 0.0113031460140000 


v5 -l | ee ee e's 
0.0113031460140000 0.0113031460140000 


1+ 4 2 211+ ——____>___— 
I 
0.932394 75| —————- 0.932394 0 
Vl2V5 -2 Pn er 10-2 75 ae 


75 


log] exp (=1) 


0.01130314601400000 (-3) 


0.932394 <2 x| — 
WI0-2y5 -2 ¥5 -2 
ee ee se ee, 5 -l 


1 ————_* ss 


Sa a 
V1lo-275 -2 


a = HS - 5 -l 
0.0113031460140000 


0.932394 | 


0.0113031460140000 


0.621596. 
—2+¥ 10-249 5 V5 
log(a) log, |exp|-— “liv 


ee ee | ee, c 
0.0113031460140000 


2|1 + — — 
0.932394 7 
ae w-275 — 


| 
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0,932394 22 x|§ 
=a v5 -2 


log] exp es oe se ee, 
0.011503 1400140000 (-3) 


_ log exp 0.932394. 2 __ 0.932394.2F)1 | 1 log(exP| <crrsnstasmiaovoo ca) CD y 


0.0113031460140000 (-3) 


3 
- ———— | 2 
0.932394 ew 1 | 
ee] 


0.0113031460140000 
1 + —— |4 


1 
¥10-2v5 -2 
V5 -1 
0.0113031460140000 


0.932394 0 


From which: 


-89/(((1/2(((((A/(1+(3/([0.9323942*Pi(1/(((W(10-2V5) -2) ((V5- 


1))))/(0.011303146014)))))) * In[(((exp(([0.932394*2Pi(1/(((V(10-2V5) -2)K(V5- 
1))))]/(0.011303146014))/(-3)))))])))))) 


Input interpretation: 








SF 
0,932394 2 | 
ee v5 -2 
“ —_____ — logjexp} - 1, ——___i_¥a-1__! 
2g. —_ 0.011303146014 
0.9323942 7| ——___*+___ 
V¥10-2V5 -2 0-245 3 

ee ee eee, 
—  Q,011303146014. 


a(X) is the number of primes less than or equal to x 


log(x) is the natural logarithm 
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Result: 
1.6478111238344100985968588587219640645841450776750536585184149066 


1.64781112383....= (2) =— = 1.644934... 


And: 


-89/(((1/2(((((A/(1+(3/([0.9323942*Pi(1/(((W(10-2V5) -2) ((V5- 
1))))/(0.011303146014)))))) * In[(((exp(({0.932394*2Pi(1/(((W(10-2V5) -2) K(V5- 
1))))]/(0.011303146014))/(-2-(0.937))))))])))))) 


Where 0.937 is the following Omega meson Regge slope value: 
w/w3 | 5+4+3 | myq = 240 — 345 | 0.937 — 1.000 
Input interpretation: 


a 


0.93239452 | ———__ 
¥ 10-25 -2 ‘o-2V5 -2 
ee ee 
1 L ‘Jog| exp —.01130314601 
2 $$ — -2-0.937 
0.9323942 | ———L___ 
v w-2V5 -2 
L 5-1 | 


0.011303146014 














m(X) is the number of primes less than or equal to X 


log(x) is the natural logarithm 


Result: 
1.6132070902338874865263248226888028 1922787803 10438775316895281936 


1.61320709.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
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Alternative representations: 
&9 


VYio-2¥5 -2 
log] ex ee ee a 
5) ©P) 9.0113031460140000 (-2-0.937) 


0.932394 20 


1+ 


VYio2V5 -2 
45-1 
0.0113031460140000 


0.932394 0 


BF 


0.932394 20 


¥5 -1 
log] XP| 5 9113031460140000 (20.937) 


1+ 


] 


Vio2v5 -2 
V5 -1 
0.0113031460140000 


0.932394 0 


1 I 
Sie 1.86479 7| ————_____ 
VYio-2v¥5 -2 -24V 10-2 V5 
log(a) log, 


PF 


1.86473 | ———_—_ 
—2+¥ 10-245 410-2 V5 V5 5 
ee ees G 
log. sa ia 2.937 <0. 0113031460140000 


—24V 10-205 
—] aS 
0.0113031460140000 


0.932394 0 


89 


aieale -14¥5. 
it 2.937 -0.0113031460140000 


2| 1+ 


1 
-24V 10-2 V5. 


—] V5 F 
0.0113031460140000 


0.932394 0 
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89 89 


0.932394..2 a 1 
lag| exp] —————_—= = ___ 
0.0113031460140000 (-2-0.937 
0.932394.2,| ___1 
Vio2v5 -2 
V5 -1 : 
s—— | a — F 
log] €XP| 501130314680140000 (20.937) 0.932394. 5 1 
ee 
0.0113031460140000 
14 3 2 
0.932394 ,| ___|_ __ 
V10-2V5 -2 
5-1 
0.0113031460140000 
l+¥5 
I} D, I Fl 
2+V¥10-2V5 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6492 = e944 276e-"V™ _..., 
649574 = 4096e—7V 24 4... , 
so that 
64(934 + 952") = e"V™ — 244 48720 7V™ +... = 64f(1 + V2)? 4 (1 — V'2)"7}.. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V37) | 7)z, 
64624 = e™ V9 4944 276e77V™" 4 
G;4 = 4096e-™V3" — 
so that 
64(G24 + Gz24) = e™ V3" 4.24 + 4372077 V9" _ ... = 64{(6 + V7) + (6 — V37)5}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
F ort 12 P 50 12 
fe ea ere as Hy — ! _ 4/9 
64(g24 + go24) — eo V58 _ 24 4 4372e~7 V8 4... — 64. a 4 aa 
Hence 


e™V88 _ 94591257751.99999982 . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


g(P) p2 7 
Tevez? = — Pe” o—2(8—p)C+2BY ¢ 
‘YE 


TE 


, ) glP) | ee ee a(p) 4 
h? (> 7 — 20) ee 24(8—-p)e +2 BF) b 
(7 — p) 


16 k’ e777" 


r hh? 9 Bip) eae eS 
(A’)? = ke~*4 4+ ———_ [7 - SPE) .—2(8—p)C+28y ¢ 
(A’) € + 16(p + 1) (: Ps a € 


we have obtained, from the results almost equals of the equations, putting 


4096«"*%' instead of 


: 17.19 QP). 
o—2(8—p)C +28» o 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, /- and @ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


e C+ = 4096e 718 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 
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exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp | —1T J 18 
Exact result: 


3720 
e 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 


Property: 


=3 ia i ' 
ee **" is a transcendental number 


Series representations: 


4a rik ak | | 
i: — 7 ¥ ; 
anv 18 mV 1? Deeg |e | 
£ =e 


_ oetatek 
-n¥ 18 fag TON 17! \ oak 
e *°" =expl-ary L? >. 7 
k=O 


| we Eifig Resi, 177 r[-2 - 5) Tes) 


—— =-=+4/j 
—aV18 2° 
e"*°" =exp|- 


200 
Now, we have the following calculations: 


e6C+% — 4096e-7V18 


e-™V18 — 1 6272016... * 10%-6 
83 


from which: 


*_ 9-6C+b = | 6272016... * 10°-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 10%-6 


Now: 
In(e~™¥"8 ) = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 
1.6272016 i 


106 0.000244140625 
Result: 


0.0066650177536 
0.006665017... 


Thence: 


0.000244140625 e~6Ct? = e-tv18 


Dividing both sides by 0.000244140625, we obtain: 


84 


0.000244140625  _6cig _ 1 


0.000244140625 ~~ 0,000244140625 


e~©©t? = ().0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


] 


ee 
P| vy 18 | 0.000244140625 


Result: 
0.0066650178S... 


0.00666501785... 


Series representations: 








exp(—1 V 18 | Pe 

cs Wa a = 4096 exp|-7 y 17 ) Beal 

0.000244 141 a lk 

exp|— rV18 18 | ee pl Gs i 
———_— = 4096 exp|- 7 Aer? Nee 
0.000244141 | TV ia : 

F 1 = ‘a 1 _ 1 : 

————— = 4096 exp] - = __ 

0. 000244141_ aa 
Now: 
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e mv18 


e~©£t? = ().0066650177536 


Henle i 
P| wy 18 | 0.000244140625 — 


=n v¥ 18 | 
0.000244140625 


= 0.00666501785... 


From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846190000) 
log(0.006665017846 190000) = logia) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 


Series representations: 


* 1)" (-0.9933349821538 10000)" 
log(0.006665017846190000) = - 5" ——————— 


k=] 
86 


arg(0.006665017846190000 — x) 
log(0.006665017846190000) = 2in a “sad . 
aT 


* (1) (0.006665017846190000 — x" x* 


logix) = >, a ae tol () 
k=1 


arg(0.006665017846190000 — gq) 


log(0.006665017846190000) = : 
a 


arg(0.006665017846190000 — a9) 
2a 

© (-1)* (0.006665017846190000 — zo)" 25" 

ke 





l 
log —| + 
2g - 





log(zo) — 





lo (2g) + 


eek 


mad 
Il 


1 


Integral representation: 


“CLOOB6E650 17846100000 | 
log(0.006665017846190000) = | at 
uw ] 


In conclusion: 
—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243 = 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 
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(http://www.bitman.name/math/article/102/109/) 


The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | o9o79 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 
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o1 | —— 
\) 139.57 


Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 
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We have: 
30 .. 
CG = 
h2 7 
=> = 6) + 5 Te? (2.7) 
For 
T = - 
al | 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)*2*e*(2*0.989 1 17352243))))) 


Input interpretation: 
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‘i 
l + l = 5 p20.989117352243 


Result: 
0.83941881822... — 
1.4311851867... : 


Polar coordinates: 
r = 1.65919106525 (radius , @= —59.607521917° (angle 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = GaslGecny = 1164.2696 1.e. 1.65578... 


Series representations: 
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From 


h? 
39 





We obtain: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e4(2*0.989 1 17352243)] 


Input interpretation: 
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Y 3 2 
Result: 


2O.84107889... - 
20.34506335... i 


Polar coordinates: 
r = 54.76072411 @ = -21.80979492° 
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54.76072411..... 


91 


Series representations: 
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From which: 
e(4*0.989 117352243) / (((1+sqrt(1-1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
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Input interpretation: 
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Result: 


1.495325850... - 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (ancle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 
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Now, we have: 
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From 





we obtain: 


((2*e*(-0.989117352243/2))) / 
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Input interpretation: 
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Result: 
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Result: 
1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (25 ee = 1164.2696 i.e. 
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Indeed: 
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Thus, it remains to show that 
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which is straightforward. LI 
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Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 
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And again: 
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—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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l l af | oF 
c af | 1+ 4 5g 4)? 0.989117352243 _ 
ge! Tt en 
[= (427). 9891173522 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 


107 


Series representations: 


Fak San eae ineanons: 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 .0.9891173522430000 
—|| 32 e 427 \1 


1 Ape eee / 
a6 , / 
——_—_—____________—_ 


| (4 a2) @7 *0.9891173522430000 
1+,/1+ : 


Vo BBE 


i a2 ea 
| | A, L.OT823470448 6000 a 
4385 270057 140 224 |-25 +52 ¢ 9782844486000 52 _ 95 \ as 


5 

oe 1 \ 

3 (= y ( Love2347044e6000 2)\-* | = | / 
ete ri a 2 

io 4 EK, 


re 
| A pl 97823470448 6000 


7G GIe eo 14+ | 
\ 75 


2) 
‘ (ey L.OF823470448 6000 2 | | 
€ aT 
4 


& 
Pe od pe 
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| nx} 2° 0.98911] 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox25 


1 (4 x} 13 Pe 0,089O1173522430000 } 
95 / 


7a 
| (4 92) 92 0-9891173522430000, 


oe 
* ° 3.25 
| 4 pl 978234704486000 2 
25 .| 


4.385 270057 140 224 |-25 +52 @ 77823470448 6000 | 2 \ 75 


(- se \ (e 1. 97823470448 6000 yh e ! ) 5 | 
| 


y 
b=0 k! 
0765 695 ol? 78234704486000 |. | | 4 9} 978234704486000 2 
\ 75 
35 


7S ¢ Lovezs47044e6000 2)-k (1) 
( ral le ) | ah 


s = 
k=0 k! 


Pome 0.08911 73522430000 AD 1+ 114 
\ 3.95 


ae (4 x} 13 Pe. 0.S891 173522430000 i 
25 | 


Fy 


| 
1+,/1+ Ta0E 


\ 


4A 385 270 057 140 224 |-25 452 @ 9782347480000 72 
| [- 1" 4 ol 78234 7044 86000 r= i ft 
or (—1) eel [1 + a2 — 20 | Zo 
| 


25m ) = 
=O) ° 


9 765625 e¢ 19, 7823470448 6000 
a5 


1.978234 704486000 _2 is ! 
rl “d 
+= —— — Zo Zo" 


te Pak (1 | 75 
1l+-¥ Zo = 
k=O ° 


tor (mot (Zzg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


po 400.989117352243 
— |}32 


Fr 


, TTT 
| fla 2) 2 79599 
\ 1 4 y 1 +2 = (4x7 )}) 0.989117352243 | 


ala 4 : 
| x "3 


1 2, 20,.989117352243 
[4x° |le - 
25 7 ‘ 





13 (— (42°) 2 0.980117352243 
Loo : 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


[ee 
(4.n*) ee 0.0891 173522430000 


ao 0.9891 173522430000 AD iy: l1+ 
\ 3.25 


! 


=| 4.x”) 13 2 0:9891173522430000 | 


—. ee 


| (4 a | ee O.88O 11 ¥ss22430000 


ee re ae | re 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »)978234704486000 2 | or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O) 


“675 Vl i 
y (= Lovs234704486000 2)\-« | 4 | /| 3.05646040 8072000 
| e | ite 
k=O 4 Ky 
et + 
Le | 4 go eee nm 1 3 | Plaid i : 
\ 75 4, k 
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| (4,2) 2 0:9801173522430000 


‘Ve 0,S89O1 1735224350000 AD 1+ las 
\ 9x25 


~ (4 x” | 13 Pe 0.98911 73522430000 i 


J (a y2) 92 0.9801173522430000 : 
ia 
\ 3.25 5 
ae 


860 | A p 197823470448 6000 r 
35 _ 59 el PrRss4 70448 oo a P= a fe ae 


\ 75 


ake Hi 
en al | 


vk | | 
= (->) eo 1: 97823470448 6000 n)* (-2 


ke 
1.O7823470448 6000 
3.95 646040 8972000 | 4 ho7nanaossnso 52 
° ; i. 


oo (- 23)* (¢1.978234704486000 x2\4 (2 ) 7 
Kk 


k=O) 


| 4 y2) ¢2 0:9801173522490000 


—4 » 0.9891173522430000 | 
32 e 427 /1+,| 1+ 


ox 25 


= (4 x”) 13 e 0.989] 173522430000 i 


| (an) 2  0.981173522430000 )' 
th Wag ed et ss 


\ 3.25 
8 | ee 
ae Jay 95 59 ,1978234704486000 2 
: . 1.978234704486000 _2 I 
« (-1) (-), [1 + $2 - 20) zo 
kat) 
93-956460408972000 
1\ f, 4¢1-978234704486000 _2 Lg A 
| = iy ak i. - 20} Zo" 
k=O) 
for (not (zp €R and -#< zp <0) 
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1 / -[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13°*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


/ —4 0.9891] 17352243 








7 7 32 ee 
| | 7 7 — = 
\ Lh o y 1 + 1 = ee [4 x*)) pe 0.98911 7352243 | 
i 2 a 
+2 1 + y 1+- i = (42°) | O.989117352243 _ 
13 (= 4 )) 9980117352243 | 
25 " 
Result: 


0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 . @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 


113 


: 
= | -—_*_____ = 0.95 68666373 


Vo-1v5 —o+1 1, 





Series representations: 


a retercesers 


! | (4n7)e 0.9801 1734522430000 
; —} 0.8801 175522430000 , ! 
-|1/] |}|32¢ ao) te 


\ | \ 3.25 





i (412) 13 @2  0:9891173522430000 / 
25° © 


/ 
eS, 18 


| (4 n*| e 0.98011 73522430000 


1+.(14 — = 
\ 9x25 
ee 
| _ | | 4 -1978234704486000 _2 
_ 5 | 9 V21 95 59 9 978234704486000 2 | or 1 a 


ic + be | 
by = i LOTez34704486000 23 -k |: | i 
— | le a an | 
A ke ty! 


—-—————— 


1.OF823470448 6000 
p25 bs be40 8972000 ie | 4 


\ 75 


y Py 197823470448 6000 ay*() | 
a) | ane 
a’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.9890] 1 73522430000 AD|] 4 | 1+ 
| \ 3x25 


we (407) 137 0.9891173522430000 ||| / 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ ——_————_ z= 
\ 3.25 
—— 
| | 4 el 978234704486000 _2 
2 5 | 8 f21 95 _ 59 gp} 97823470448 6000 495 \ ee 


I. | | 
a |-=) (@1:978234704486000 ny | l 


ma = 
pie alk | 
a ne | 


= 


4 1.OF 823470448 6000 ne 
poe bs6edo 8972000 a: | ee 


fo 
3 (- = \ (een yt (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801172522430000 
_|1/| |||9a 9-4 0-9891173522430000 | 45] 4, | - ae eee 
\ ax 25 95 


Za 2. 0.98°11735224350000 i 
(4 iv } l3e } 


! 
‘ ra Pa 
(4 n7} e 0.98911 73522430000 


14.f4-0048 Yn 
*yit 3.25 


7 5 | 9 [21 55 59 p) 978234704486000 2 or | x0 


| 1.978234 704486000 _2 bk 7 


7 ke! | 


: 3.95 646040 8972000 


i 
1+ V zo ) 
k=O) 

2.978234 704486000 _2 


alg (->), (1 ,4 : - at 7 


ke! 


ror (nat (zgeR and —w< 7, <0} 


From the previous expression 


7 40.9891 1Ts522435 





fi 


1+ 1+ 1 | — [4 2°) e 0.98911 7a52243 
2425 





49114 i L+ 1 (— (42°) |e" 0.989117352243 49 (— (42°) |e" 0.980117352243 
| S\25 5 a5 


= -0.034547055658... 


we have also: 
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1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 98911 P35 224a72 
1+, 145 (35 (477 je 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———_..... — 0..0345470556580000 = 
4 (2 ¢ 0.98011 73522430000/2 ) 


Ss 
| (4 le 0.989] 1 73522430000 
at 1+- 


a2 
0.40455867612 15000 


| - 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7RRSHroNeeOO . (= y lal ala x " | ; | 
\ oa k=0 4 ke 
1 
1 + ——___________- _ 0.0345470556580000 = 


4(2 @-0.9891173522430000/2) 


EE 
| (4 y= le 0.98911 73522450000 
| 14> 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + — = + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k / 1) 
=, le =] ak 


a™25 


aT 
A pl 97823470448 6000 x on 


| 
\ 75 = k! 


1 


1 <A. -- 0..0345470556580000 = 
4 \2 p09 8911 73522430000/2 | 


SS ———_ A 

| (472) e2 © 0.9891173522430000 

14,| 14-— 
*y ° 325 

90-49455867612 15000 


0.9654529443420000 + rr + 


! ) 1.978234704486000 _2 kop 
wf (-3), (14 SR 
0.4045586761215000 | | S 2 tk 75 
8 k! 
= 
for (not (Zoe€R and -o< z950 
From 


Properties of Nilpotent Supergravity 
E.. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
a() = iM(® + bde™**) | (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 


potential along the y = 0 trajectory is now 





V = = (1 ad e718)" | (4.36) 


We analyzing the following equation: 
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fa 


Y= cal (1 —age i! " ; 


5 -o_¥ 
oe: y- —-,, 

by kt 
a= “7 =< 0 yy => — =< O 


We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 


Le: 
V = (M“2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- 
sqrt6/k))|%2 


Fork =2 and o =0.9991104684, that is the value of the scalar field that 1s equal to 
the value of the following Rogers-Ramanujan continued fraction: 





28 es 
% =1- —— = 0.9991104684 
ers, 1+—<* — 
14+4/,/9°4/5? -1 oo 
e-tav5 
1+ 
1+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991 104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))|*2 
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Input interpretation: 


Vf — 
M" ' 2 = . 9991104684 v6 _2 P 9991104684 
—— Se ee. ; = — /expl— — QO -_ 
2 Ve] 2 "Ve 


Result: 


1 
= | (0.0814845b + 1° M* 


Solutions: 


995,913 | 0.054323 M* + 6.58545 x 10719 y M4 


= sd (M2 
MA 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M- 


V = 0.00221324 (b* M* + 24.5445 b M> + 150.609 M*) 


2. 
M 
~0.00221324 b* M* — 0.054323 b M* — zt V=0 


Expanded form: 


2 
M 
V = 0.00221324 b* M* + 0.054323. M* + = 
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Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)" M> 
Alternate form assuming b, M, and V are real: 
V = 0.00221324 b* M* + 0.054323 D M~ + 0.333333 M- +0 


Derivative: 


i 


53% 
= & (0.0814845 b + 1) Mm} = 0.054323 (0.0814845 b + 1) M* 


Implicit derivatives: 


ob(M, V) 154317775011 120075 
av 36961 748 (226802 245 + 18480874 bj) M- 
. 226802245 , p 
GD(M,V) ——— g4go874 | 
cit ft 
amb, V) 154317775011 120075 
av 2 (226802 245 + 18480874 by fi 
amb, V) 18480874 M 
ab 7 276802 245 + 18480874 Db 
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dVib, M) 2(226802245 + 18480874 by? Mf 
aM 154317775011 1200/5 


dVib, M) 36961748 (226802245 + 18480874 b) M? 
db 7 154317775011 1200/5 


Global minimum: 


1 
min{ - (0.0814845 b + 1)° m"} =) 3 


Global minima: 


(b 2) (0.9991 104684 — ve) aol 
min{- M*|1- Je =a 
: | 


226802 245 
16480874 


roy = 


Bore _¥6. 2 
(b 2) (0.9991104684 - “© | oa — 


min{- M*|1- 
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From: 


995.913 - 0.054323 M* + 6.58545 x 10719 y m* 
b= hi ltttti<“‘i‘—S (MM ‘eo 
we obtain 


(225.913 (-0.054323 M%2 + 6.58545x104%-10 sqrt(M“%4)))/M’2 


Input interpretation: 


995.913 [-0.054323 M? + 6.58545» 10719 yw 


Me 
Result: 


995.913 [6.58545 «10°19 ¥ m* — 0.054323 Mw] 


Me 
Plots: 
y 
0; 
— 
5 | 
10 | (M from -1 to 0.2) 
a a ae — ; is Ai 
0.8 -0.6 -0.4 -0.2.15| 2 
0 
y 
o 
— 
5 | 
10) (M fram -4.6 to 3.9) 
. —_ |i 
i 2 c 2 
0 | 
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Alternate form assuming M is real: 


=12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 2 — 1.21228 x 10-8 y M* 


Me 


1.48774 x10°7 VM’ - 12.2723 M* 
M+ 


Expanded form: 


1.48774 x10°" ¥ M* 


— 12.2723 
MM 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 107" ¥ M* 


— 12.2723 | + O(M”) 
M? st 


(qeneralized Puiseux series) 
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Series expansion at M = ©: 


=12.2723 


Derivative: 


ae ee oe 2 
d 225.913 {6.58545 x 10 M* 0.054323 M?] 3.55971« 10725 


dM M+ | M 
Indefinite integral: 


(= - 0.054323 M* + 6.58545. 10°19 y m* 
—_ FM = 


Me 


1.48774 107" ¥ Mt 
M 


= 12.2723 M 


Global maximum: 


295,913 [6.58545 x 10°19 4 M* — 0.054323 M?) 


max{ — <<, °° «| = 
M 
140119826 723 990 341 497 649 


— Sit M = 
11417594649 251 000000 000 


Global minimum: 


295.913 [6.58545 «10°79 ¥ mt — 0.054322 Mm?) 
min| —SS oe — oe 


ia 


2 
M 
140 119826723 990 341 497 649 M 1 
11417594849251 000000000 — 7 
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Limit: 


995.913 {- 0.054323 M* + 6.58545 x 10719 y mt 


Mm _— & A 12.2728 
M+teoo M2 


Definite integral after subtraction of diverging parts: 


._.| 225.913 - 0.054323 M* + 6.58545 x 10°"? y M" 


= = 17 2723 1aM—0 
0 M+ 


From b that is equal to 


995,913 - 0.054323 M* + 6.58545» 10719 y mt 


Me 


from: 


Result: 


1 
=; (0.0814845 b + 1)° M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M42 + 6.58545x10*-10 sqrt(M%4)))/M42 ) + 
1)A2 MA2 
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Input interpretation: 


2 
295.913 {- 0.054323 M* + 6.58545 10-19 y M4 


il 
— |.0.08148645 9 TTT eT M 
3 MA 


Result: 


O 


Plots: (possible mathematical connection with an open string) 


\ | 
. 3x 107! 
sy, c | 
), i” l ‘nll ] a = = : “aT 
_ | (M Trom =1 to 0.2) 
s | 
1. rc 
ba 5 | ] | — l | ] 
“a | 
te, ' 
a | _ ial 


1.0 -0.8 -0.6 -04 ast 2 M= -0.5; M = 0.2 


(possible mathematical connection with an open string) 


1, 
‘ 
‘ Z = 
\ 3.x10-4 
‘, | 
4 | # 
4 # sa 7 =. ie 
‘ 2.x 1074 | f (M trom =4.6 to 3.9) 
" | 
a” 
ae in-l4| 
x10 - 
me rs 
i, | a 
a ei 


4 2 2 4. M=2; M=3 
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Root: 


M=0 


Property as a function: 
Parity 


even 


Series expansion at M = 0: 


(Taylor series) 


Series expansion at M = oo: 


y ] 62194 
1.75541 107° M* + o((— } 


(Taylor series) 


Definite integral after subtraction of diverging parts: 


2 
18.4084 {- 0.054323 M7 + 6.58545 = 10719 y m4 


oo} ] 
| Se | 
0 |3 M* 


1.75541x 107” M*|d@M =0 


For M =- 0.5 , we obtain: 


295.913 - 0.054323 M* + 6.58545 10-19 y M4 


l 
— 10.0814845 = —_ 1 M* 
3 M+ 
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1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10“-10 sqrt((-0.5)*4)))/(- 
O.5)42 ) + 1)42 * (-0.54%2) 


Input interpretation: 


; 995.913 - 0.054323 (-0.5)" + 6.58545 ~ 1077? y (-0.5)4 
— |0.0814845 3% —_-£-_@im A HH 
2 (=0.5)7 


(-0.5°) 


Result: 


~4.38851344947464545348970783378088020833333333333333333333... x 
10°" 


-4,38851344947*10°'° 
For M = 0.2: 


1 
: 0.0814845 


2 

295.913 - 0.054323 M* + 6.58545 10-19 y M4 

TS A 
MA 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.2%4)))/0.242 ) + 
1)A2 0.242 
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Input interpretation: 


1 295.913 [-0.054323 0.27 + 6.58545 » 10°19 J 0.94 
- |9.0814845 x ——— $$? ——————————— 5 2? 
: 0.2" 


Result: 


7.0216215191594327255835325340494083333333333333333333333333,.. x 
10-1? 


7.021621519159*10” 
For M =3: 
: 2 
; 925.913 - 0.054323 M* + 6.58545 ~~ 10-19 y M4 
= |.0,0814845 9% AAA AAA 7. 1] 
3 Me 





1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10“-10 sqrt(3%4)))/3%2 ) + 1)42 
342 


Input interpretation: 


295.913 | 0.054323 = 3° + 6.58545» 10°19 y 37 


0.08 148658. TTT + 1 a 
qe 





Result: 
1.579864841810872363256294820161116875 x 10-4 


1.57986484181*10" 
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For M =2: 


2 
295.913 - 0.054323 M* + 6.58545» 10-19 y M4 


l 
— 10.0814845 :§ —_iiOA]j[T] lt 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10“-10 sqrt(2%4)))/2%2 ) + 1)42 


22 


Input interpretation: 


| : 
225.913 {-0.054323 2 4 6.58545» 10719 - 2 | 
2 


1 | 
— |0.0814648 > _&_ —_ 1 2 
3 a2 


Result: 
7.021621519159432727556353253404940833333333333333339333933333... x 
10-29 


7.021621519*10°° 


From the four results 
7.021621519*104-15 ; 1.57986484181*104-14 ; 7.021621519159*10%-17 ; 
-4 3885 1344947* 104-16 


we obtain, after some calculations: 
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sqrt[ 1/(2P1)(7.021621519*104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 - 
4.3885 1344947*10*-16)] 


Input interpretation: 


f1, ; ; 
Viz (7.021621519» 10°” + 1.57986484181 » 10°" 4 


7.021621519. 10°)’ — 4.38851344947 10"'°)| 


Result: 
5.9776991059... x 10-* 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 
is equal to the following formula: 


dp = Eph, = ¢plp = 





We note that: 


1/55*(([((A/[(7.021621519* 104-15 + 1.57986484181%* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dog*(5/8)(2))/(2 24(1/8) 31/4) e log’(3/2)(3))))) 


Input interpretation: 


1 |, ,, 7 7 “ay 
=z | (1/(7.021621519 » 10 4. 1,57986484181 « 10° "* + 7.021621519 « 10°” - 


log”!*(2) 
4.38851344947 « 10° '°)) * (1/7) - BA 


4 . 
z V2 V3 ¢ log?!*(3), 


log(x) is the natural logarithm 
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Result: 


1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 





Planck Length 
| | 4ahG 
lp = 
a 


5.729475 * 10° Lorentz-Heaviside value 


Planck’s Electric field strength 





1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


dp = Epi, = ¢plp = 





5.975498*10° V*m Lorentz-Heaviside value 
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Planck’s Electric potential 





1.042940*107’ V Lorentz-Heaviside value 


Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°’) * 5.729475 * 10°” 
Input interpretation: 


(1.820306 = 10°") x 5.729475 
98 


Result: 
1042 9397771935 000 000000 000 000 


Scientific notation: 
1.042939771935 « 10°’ 


1.042939771935* 10°’ = 1.042940* 107’ 

Or: 

Ep * Ip’ /Ip = (5.975498* 10°°)* 1/(5.729475 * 10°?) 
Input interpretation: 

1 


a. 729475 
10-2 


5.975498» 107° 


Result: 

1.042939885417075735560041347592929544 15544181622227542270500133... x 
107? 

1.042939885417*107’ = 1.042940* 107’ 
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Observations 


We note that, from the number 8, we obtain as follows: 


9° 


64 


Z 


Bx 2x 


1024 


gt — a x3 
True 
at — 4096 


g*. 2° — 4096 


913 9 a4 
True 


9)3 — 8192 


9.97 = 8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 87 = 64, 8° =5 iz 8* = 4096. We define it 
fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 


previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 


numbers in the Fibonacci sequence 
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“Golden” Range 





16314839 .4 
mean 62) "1164.27 





16 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to C(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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